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REACTIONS 0: ALKALI METAL COMPOUNDS DURING COAL GASIFICATION FOR ELECTRIC POWER 
GENERATION. Sven A. Jansson, Westinghouse Research Laboratories,  Pi t tsburgh.  Pa., 

15235. 

A lka l i  metal compounds cause ho t  corrosion and foul ing i n  gas turbines.  The extent  
of alkali  release during g a s i f i c a t i o n  of c o a l  depends l a rge ly  on the  chemical composi- 
t i o n  of  a lka l i  compounds i n  coa l  and on the chemical r eac t ions  of these compounds i n  the 
coal gas environment. This paper descr ibes  r e s u l t s  from a s tudy of alkali  metal reac- 
t i o n s  during d i f f e r e n t  s t e p s  of t h e  g a s i f i c a t i o n  process. Thermochemical calculat ions 
and diagrams are used t o  determine t h e  probable react ion processes, t he  na tu re  of any 
v o l a t i l e  alkali metal species ,  and t h e  composition of s o l i d  o r  l i qu id  r eac t ion  product 
ash components. The ca lcu la t ions  show t h a t  chlor ine promotes alkali release through the 
formation of highly v o l a t i l e  alkali chlorides.  Hydrogen chlor ide is another important 
r eac t ion  product. As t he  coa l  gas  is burned with air and expanded through a gas turbine, 
the a l k a l i  chlor ides  react with s u l f u r  compounds in the gas t o  form s u l f a t e  deposi ts .  

metal, su l fu r ,  and ch lo r ine  on condensation temperature and t h e  nature  of t u rb ine  
deposits.  

*Work p a r t i a l l y  supported under con t r ac t  with t h e  Off ice  of Coal Research. 

Calculations have been made to  determine the  e f f e c t s  of d i f f e r e n t  l e v e l s  of alkali  


